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ABSTRACT • PROBLEM TO BE SOLVED: To execute strong welding by inserting a lid plate into the 
"~ ' opening part of a container, etc., and performing the friction-stirr-welding along the circular 

butted surface of the container, etc. 

SOLUTION: Into the circular opening part of the container 2 made of an aluminum alloy, 
the circular lid plate 1 of the same material as that of the container 2, is inserted. Along the 
circular butted surface of the opening edge of the container 2 and the peripheral edge of 
the lid plate 1 , a tool having a friction pin and a surface pressing-down part, is pushed into 
with a prescribed pressing force while tilting the tool a little, and the tool is moved along 
j the butted surface. Consequently, a closed circular weld line W including the toe of weld 

w1 wnich is solidified at the beginning, is formed by the fluidized aluminum. And, when the 
tool approaches again near the toe of weld w1 , by gradually pulling up at least the friction 
pin of the tool, the overlap OL of the weld line W, which becomes shallow successively 
toward a toe of weld w2, is formed, and the toe of weld w2 whose surface is almost flat, is 
made. A hermetically sealed container 2, etc., which is obtained by this, are also included. 



COPYRIGHT: (C)1999,JPO 



i' 



V 

1$\ 




i 




(19)h*hmmw (jp) 



02) £r m HF ^ $g (a) 



#58^11-197856 

(43)^KH ¥ricll¥(1999)7 827B 



(51)Inta* 
B 2 3 K 20/12 

F 1 6 F 15/173 
// B 2 3 K 101: 12 
103: 10 



F I 

B 2 3 K 20/12 
F 1 6 F 15/173 



A 
G 
A 



m&m& ifcftJR »3RS©«:8 OL (±10 K) 



(21) ttiP§^ 

(22) ttJSQ 



0-5581 
JpfiglO^ (1998) 1J314 B 



(71) ffl^A 000004743 

j&m&iimjtL&m-Tg 2 #20^ 

(72) §gl?3# feffl ttfe 

»m*immMnmm 1 TB34S 1 n 

b *m&mm£.£&?jv- ?mi± - 
^m^mmms mnrnm i tb34# i 

ft 

(74)ttSA #S± ¥ 



(54) [»H0««3 ig«)^«i««^^tJiniC*D»6n5ffi««S 
(57) [£ft] 

[HUB] »S4fOBBP»l::*ffiS:«tStU, ^ORJKro^ 
[#?&:#=§:] T^5=9^-g-^SS«5^Si2W^LV^Pgl5 

iilf 5>C tl-i 9 , ih48w2i;i|6]o-tJilSifcjg<fc5&£- 
SB w 2 t-r a 




W2 wl * 4., 



(C> 




1(2) 



-1- 



(2) 



Wm^l 1-19 7 8 5 6 



m *±m^fa it r wi&gi < Mt 5 , 
SB«tt^»^»jc:i3»tate«o^Haxt±«9ia^— 

l-a3»tSHP»S:[H*i-54*»O»St^&)i0 % 
ia^-^-7^^^»c:^Mt5Jh^ftiJ^^toSKihffi 

<bft*. 



[00 0 1] 
[0 0 0 2] 

JSlJft 9 4 3tS4 5-4 8 H#M) 0 
[0 0 0 3] ff^7;KS^)t^^7^y/^MI 

tlt^a(M¥8-l 9 7 2 5 5, #^^9-1 0 3 

J^LTtT:b^5£#fti/^£>, Stt^VSS^flQC^ft 

TOJ LT^t S «JfflX #K i: * * , <b v * 5 rasas & 

[0 0 0 4] -^iS^T-^Sffi^lt^Tffi^^&JR 

30 •e7 3i^><>'>> r )^g$tLT^5(^¥9-5 0 8 
0 7 3^#I) D ' :0«WHW»a.Bg7(A), (a) 

^7/l/;8^)¥fi9 0, 9 1 ld*Sft 
oT, X^rffl^^b^5lH«£1--5Xj:9 2&#&^oo 
^(cJ:«9^t5 0 :oi^9 2|j:, IhJSH^ 
f£9 4<t % ^Oig®T-fcoT^SLT[U]tf^®fll^SP9 
-t<0tf»iiL^»6)ST-f* 5J^gSfc°:/9 8 kfrhta*) , 

<w [0005] jLiajsgsf >-9 s<omm\^\t, El^L 

J»«tr^9 8 0@e^»»*^o"C.#5p«9 0,910 

Sg^*?-fr®-S:«A/-C#^Pffi 9 0, 91 Wl-*5l ^TtK " 

±IERH5^9 4<D^ai^ep9 6{ci:»5Sii:^ 
rRj(*ffi*-l«l)waiE»Sr«ifi|$ix, 0 7 (B)I^^J: 3 

35 9 9©*ffitt % ¥-&x*-fe<Dm*^1rz>&&&i 0 0 
50 <tft* 0 S£oT. «*©r-^SS»oj:5ic58U±^ 



-2- 



3 

[0 0 0 6 ] 

-f<fc5(C, «#ffi9 9**fc±EXft9 2 £3l±lffcl*l:: 

hJ^t-DflA/ffihiSgl 0 So 9 0 ; 9 l 
ftl 0 4#T8Blw*"elt*t"5- ^SffittBfrl 0 4£BS 
L^U fc*5««tr^9 8Sr«<i"5i:, 0fBO*S 

Sffi^lS i:tMfl5Ut>5. 

[ 0 0 0 7] mJfBt^*^^w^O«t 9 C 

**rt^;*--f A'fcfBWi-SB*!-^ -bisih^i 0 21: 

li^FrtlStftS. Sfc, — #©¥*9 0. 9 1<0*»W 
±tr«ia**>*fc»*t>n*©IBim J *i:«. 

[ 0 0 0 8 ] 

[«lfiS:#ftt5fci«)©fg] *»W*±EBB*flSfe 

j^t o ^t^®«]x.^^:^'&^x^^ffl^s 

[0 0 0 9] 9 , «£«<0jfc«*as»< 45t 

tf), Xflr©«»^^ftttl»t>a<<C9, t-^-7 3/ 

fc, HufGXA3lll^^^t 0 ^O5i±tf JfflEBflW 



(3) #^^1 1-197856 

4 

[ooio] IE*:, «E**»©3j— ^-7^^^ 

4^©3artt,ih»©|ffl*3ftS«< ftSfc^Bft^^fc. * 

J.offiardSBfc«»oBP«trBHBi-aBlRT?fcS, 

[0 0 11] -*\ *BW©AB»«)*il-#Btt:, 4^ 
»tr*i-S*BB©**(**)4:, tt*ffi»lc*5tt*HI 
Rffi£H81-5&B»<o*E£a>b&!K -bfa^P^to 

20 rjp^t^^^#^^^t>-frS3i^m^^fp v o 
? y y^\z.is\t^mm<om^m^m±m^nxm 

*ffi«oBP»fcB*fc3fl s *B»-*5*3l*-*-frS 

[0012] mmm%*(D^^tf v is^j&cnmm 
30 -c*>«9 . ME»«#-^«fc«a*<By ^^t^ifi 

8tt*1-**B©BP«*:aS?^«*tUfc*Bfc'r6r: 

5, &BBG>*»SBt»*4*La. ^tttcj:«9, y >^ 
[0013] 

*)2W^P«t, wixSrHSi-SR^Bfii t 
50 2 fcOBtS$Ll:»*)^-7 ^OLLT^, 



5 

I^t-^-^^^OLIt Ml (B)ftCK(O(^ 
-Tctpt-, i^WO^w 1 (Dl±^P)«w 2 1 1 
<Z>S£ L itaSw 2 (d^ftTS^iHW^ 

k » o r s r« am s tm& z ti z> o 

[0 0 14]iffiOS^SWtt, 1^2 (A)^(a)|n^ 

apt, m^cfc^ s^rt^ffiffi^HiPSfMf- 

(^T> T^^i:a?i-S)JIS:A 6 0 6 3-T5X»iT6 
^<bft£ 0 ±EIA l o lilAfl*f 0 , m 

3 (A)MtM-J: [aHtettl2£:, *<DT«::|rI4*(c 

i£®^a<»ftL"CDIltp«ffiWiXLfflJl 4£#1-?>*JW)V 

*©/h 1 5#«*»#S*LTV**. JE 
fw, 0 3 (B)^i-<t ±fB«^t°>i 

ft, #«B* 1 6 a rt^«±ffipT» V Is? 1 3 <£>f^Jl®l£ 
»W^JSK**Lfc— #©ia*l 3 ads«Ai-5o 

1 6<&JLlE*®«i;«fIil 4^&Oft^fflgSlj:4. 5m 
m, 4 (Dilute 1 0mm£ Lfc 0 ^5111 

0 OUPlteSiffitt:. 1000 — 10000 rpm<Z><Efflrt-CiS 

[0015] 02(a) (C^i-J: 5 fC, 

(B)Rt/(b)^-rj: KSSIIMtei-SJ**^! 6 
4 ^tt±rtl#0*3ftSjD^9 , ^^^Tffijy^^lS 

® 8 wis k# e-r a 5 m<Dm& 1 «t 2 ^ 
as 1 4 k «t r> *<omw3jfa <omm^n L-m 



(4) «fBH¥ 11-197856 

6 

^w^wU45 a ^<Dtkmx\ X^l 0£^(D 

(om^^m-t. 0. 2-2. 0 ^ — bJU/fttDfiimftx-m 

[0016] Hie, 0 2 (C) {-tjH-J: ^ %^m^tt> 

*©a»SPW a ttSffifpiSP 1 4 I: i o T Sft© 

wo^ffiWb*i±E*Btti^.«fB 1 4 lei O-t^iEStBS 

1 6 Srjf 5&Ay-eiHHteL.*ffittix.8B 1 4 t*tdgPf^Offi 
WclMW-S^B:, »S**f©*m*xA 1 0^1: 
h X S *K tlO kgf - 1 0 0 0 kgfS^cDjf /EE^j 

[0 0 17] ^Lr, 0 2 (D)Xt5(d)*^i- J: 5t-, 

itfciS, X*l 0**o«»*ft(H^-Brf) t&{z& 

ffifflii-So -tOffiadSihJHw 2 <h ft 0 , lo^Sw l t 
Jt^w2 0ffll:ifti OdS2®5iiaUfcfiS L^^-- 

oLm «Mw i aamnwa 

<Dmt$X~hZ><D^ttL. Jh»w2«oatff»WattttJfc 

±tf XJ, 1 0 co nTijfj y i 3 ^HsufB^^ i 2 
bOjf/E^dSiDfeoTl^^:*, m2 (D). (d)Oi 5 
50 ^®fll^a5 1 4 ttg-&j»W©*ffiW b iitd^^ o T 

D±e#E*tt«fceTi-s#, a«ift«M4o^i 2 

bSrffl^ixtf, ^®«ix.gpi 4(c«t^^^W(7)^®w 

^t>-frffi8«cjBoTK— ^tSISirftU, M^l^r^lf 
2oBBp«P4»c:3fiHT*?«^lc«-&i-5r^^T?#So L 

^ j t>, ss^j»w<oih«iw2fctt, jg^t'^i 6<ommm 

40 »tWP#8<85o^iSfcft % *«2rtSrgffSI^£E 
D^l 3S:-t*L*ix«iJ(c#|»i!ifP©^1T*5L«)Sa 

[0019IB4I4, ±E«**»affS^«fe*ffi^ 

t«ltSS2 0|j:, Rfi»(D§S**2 2rt^*^«f|J2 
4^r^L, BE*^2 4 0BBP«fB2 6©BBP»^ttSaJ 



7 

^wisot, atriBi*i osr/H^rwRjesa 

[0 0 2 0] H4 (B)l-ffl»»»rffiiaS:^-re» 

U reO(f»ffiffl3 4(Dlll^-CSffllJOBBPffl3 6rtJ-l±n 
»<B««3 8<D#r&i^3 7#SUK£*X, jfH&OttOS'fr 
tt3 9#y>^Rlw*MfcSJx3. Z<Dfi-&gB3 9 |£»o 

Wa«S3 8 OSrft^ 3 7 I^SH"* <£ 3 l^fcit^ L 

r*5< 0 *<osk3k % _Liem^3 9izfe^T—m^*- 

ftSCt^t-IS. ft, *£*&3 4<D£M<Z>EI^Lfci^ 
BP»3 6^t>ra»wLT3ltR3 8*s«*Stb5. * 

8£#i;£U 1^»3 9CiBo-ClAl 0Sr»ftt5 
te. I*10t:-3tOS*tR»U S^CMLfcf 
3 2i««3 8 £**©K*tt3 9\^^>X\b\U 
**fcX*l 0Xtt*:O 5 1 6*:tt 

[0 0 2 1 ] Id, H4 (C)^»iM8»rBBB*r^i-**f 
3S*4 0tt, P1B»©SW#4 2rtK*ffl»4 4£* 
L> C<0^^6iJ4 4fl[)B^-C*fil](0§flPfflJ4 6ldttR«t 
LfcB8R» 4 8 £W1"£o i©BP»4 8i:R 

«ati*S^^ffli-o x*i o<aii9!SS»e 

VI 6©«S*«#»Waa****ff4 2£>MpS4 8 
J: 5l-LT*5<o ^o8«, -LfSS-frffll 5 4 K 
mz*—'*—? ^/»OL^ft5R^g 

fi-fcWjWBjj&SftS. J-O, *ffiffl$4 4<Ofefl!J<Dli»L 

*ffl»4 4rt*Bffiffi**w»x.#6**f* 
^4 0^5Ct^T^6o 
[ 0 0 2 2] § 5 Wil Wxy^ycgffl $K?> t*^ 

^ KDlSBiSrKihi-5t>^Tfe5, tEl5(A)lc^ 

-m:*fc*Sft*aL?L6 2fc*frl£tf U ^r^HHJ- 
1iK©^Uhffl©ft^7L6 4Sr*ttLfe?Ll>lHie«6 6 

887 0fc*»&65. ft, Sets 6 6 fcgS7 0tt, 0U 
xtfJIS: A 6 0 6 l«OT/i^$180tR»t®it«-Cfe 



(5) »M¥ 11-197856 

5 

^72 1 j-Bf ffiffije-e j.o y >-?ftZ<Dwm 7 4 ^^r 

U Pffi 7 6 0rt^»»cRttfen^— *Koa«P 

7 8^(cti, yy^M8o«^^ D JbtaiM] 
«7 4rt«wli, frk&lz&Wtit 7 4 fcffita 

*»Ig«d^*S«»<OP3«»«:M-t-saWtt-8 6dSH 

[0 0 2 3] ±B«»ffl»7 OlC^tf SPflff 7 4<D(^ 
— MomU 7 8 t 8 0 <Drt*NS» £ <Drt# 2 
^t?«7 9l^oT, fflfEX*i 0*rfflv^saHft» 

tt**w«:, mt)t®7 9l:}BoTRil:M$ 

y^OL^fU^S, ft, -blE*#t»»a«5S-& 
20 5 fil. 72H >-?&<Dm&i 8 0 t fi, 51 

^SrjftiaSJ: 5 fctt KIMBXA 1 0 K^ifiLTjB^feft 

[0 0 2 4] ro«#S*7 0Jl, spfflftjhiBw 2 

7 40Hp«7 6I:!J x^tto««8 0 ^-^d^^i- 
30 MfS^My >^8 4^->y ^^^--Y^ir^^Dfl 

» 7 4 rtl:»lllo$t LT« St 5 1 1 ^"C# S fl 4 

J0Xfc«MSfc:LI»5. fi£oT, r©lgS7 0 ^l^ct' 

^0 [0 0 2 5] **Mtt«-blwa^Lfc«-®flB*c|S£S*t 
S^^XIl^^c 09x.tf, IH6 (AXc^fct 

2' iifii' t^t>™^^ot, 

LTtav\ HI 6 (B)l^-f «£ 9 \&-£®ffi<0 

50 s«*»w iMtSwtt-eis. bp*>, 



-5- 



[0 0 2 6] JEK, HI 6 (O^Tjk-tX ?®fifP3 

or, miax*i o*«v^««*««j?«^sriiii-rw 
[0027] Mjre&s^HKa&Ktt* stjiax^ 

[0 0 2 8] 

i r ixSrffl b ft SttttSWc J:ft 
#bft5^jft©ftffidS-t0Jhfi»S:**T^ft*c* 

* -it -eta. *fc, mm<Dmffihft&<DT-*mm 

w£#T?#5 0 HI-, »**7 0!S6»S«^«tfttf, ffi 



(6) ^if^F 11-197856 

[^®cofa*4»w] 

[an (a) tt*5Bwc3«ife«»a^e^os^/N^ - 
^wt«w, (B)tt(A)*o-^«j»a$^Boa* 

70 (C)li(B)*(OC-CWfffiia 0 

IB2] (A) — (D)t(a), (b)fttf(d)M:#389itf>* 

[0 3] (A)tt*3gW*fe*^v^5XAOKBfffiia, 
(B)tt(A)t«OB-B»rffiia. 

[H4] (A)ttfl^&«<Z)«0rSH* (B)fc(C)f±»* 

5 tt*f S«ft)«|34MK*rSIB. 

ID5] (A) H*H^^ai $ ti5 f 7 ^ ^y/^- 
20 [0 6] (A)^(C)tt«*JlW«#»*0«0^^-V 

IH7] (A)-(ot(a)«: % -®mtemmm&m&<D 

xa**r*"*Ht*H. 
W#OBW] 

i.i' ,i/ 28.38,50,8 o-'-mm&mmt) 

2.2' ,2* 

4,2 6,3 6.4 6,7 6 BHPffl 

8, 7 9 £»«*>-ti:B 

30 10 X^ 

1 4 ^©ffilX-gfl 

1 6 Kfttf^ 

2 0, 3 0,4 0,7 0 (6ttS* 

2 2.3 2,4 2, 7 2 9«*#(S8/ 

2 4,3 4,4 4 

3 9, 5 4 m^£jl 

6 0 fcT*;fr;*^>v< 

74 pant 

40 W.W ,W* SE^lft 

wi MM 

w2 it« 

OR yzT/ 



-6- 



^mW-l 1-197856 



m i ] 

(A) 




[i2] 




-7- 




-8- 




-9- 



(10) fcmW-l 1-197856 



[07] 

CA) (a) 




(C) 



80 102 Bi 



104^9 



#|88»«lRW»lRBrif JBR ITS 34H 1 
F*9 



-10- 



